The aim of this study was to develop partial least-squares (PLS) regression models using diffuse reflectance Fourier transform mid-infrared (MIR) spectroscopy for the prediction of the concentration of elements in soil determined by X-ray fluorescence (XRF). A total of 4130 soils from the GEMAS European soil sampling program (geochemical mapping of agricultural soils and grazing land of Europe) were used for the development of models to predict concentrations of Al, As, Ba, Ca, Ce, Co, Cr, Cs, Cu, Fe, Ga, Hf, K, La, Mg, Mn, Na, Nb, Ni, P, Pb, Rb, Sc, Si, Sr, Th, Ti, V, Y, Zn and Zr in soil using MIR spectroscopy. The results were compared with those obtained where MIR models were developed with the same soils but using the concentration of elements extracted with aqua regia (AR).
Introduction
During the last two decades alternative cost-effective methods based on near-infrared (NIR) or mid-infrared (MIR) spectroscopy together with multivariate methods, including partial leastsquares (PLS) regression have been proposed for the prediction of elemental concentrations and soil properties, and to establish relationships between them (Janik et al., 1998; Reeves et al., 1999; McCarty et al., 2002; Brown et al., 2006) . Predicted elemental concentrations can be used in studies of environmental and health risk assessment, environmental remediation, nutritional status, land management, organic amendments, geological surveys and soil mapping.
Both NIR (12,500-4000 cm
À1
) and MIR (4000-400 cm À1 ) spectra can be used for soil analysis, although it has been reported that, in general, better qualitative information is obtained in the MIR
